Green, LindaE

From: Pruitt, Scott

Sent: Monday, March 06, 2017 8:51 AM

To: FOIA HQ; Gottesman, Larry

Subject: FW: Freedom of Information Act (FOIA) Request for Final DRL Values to be used in the 2017
PAG Manual (EP~A-400/R-17/001)

Attachments: 233-DRLs.pdf, Po&Ra-DRLs.pdf, SOF-A_D.pdf

Forwarded by Brian Hope

From: Carmine Vasile [mailto:gfx-ch@msn.com]

Sent: Sunday, March 05, 2017 12:28 PM

To: Pruitt, Scott <Pruitt.Scott@epa.gov>

Cc: Hernandez-Quinones, Samuel <Hernandez.Samuel@epa.gov>; Laura Dumais <ldumais@peer.org>; dianed@nirs.org;
info@peer.org; crborello@aol.com; joshua.tallent@ag.ny.gov

Subject: Freedom of Information Act (FOIA) Request for Final DRL Values to be used in the 2017 PAG Manual (EP-A-
400/R-17/001)

EPA Administrator Scott Pruitt & Samuel Hernandez (hernandez.samuel@epa.gov)
U.S. Environmental Protection Agency

1200 Pennsylvania Avenue NW.

Washington, DC 20460

(202) 564-1735

Dear Administrator Pruitt: The “233-DRLs" & “Po&Ra-DRLs" attachments contain emails with inconsistent draft-DRLs
corresponding to 233 manmade and naturally occurring radionuclides. They were obtained pursuant to the FOIA
discussed at peer.org and have not been updated since the final version of the 2017 PAG Manual (EPA-400/R-17/001)
was released pursuant to a notice filed in the Federal Register. See https://www.epa.gov/sites/production/files/2017-
01/documents/epa_pag_manual_final revisions 01-11-2017_cover_disclaimer_8.pdf & https://www.gpo.gov/f-
dsys/pka/FR-2017-01-19/pdf/2017-01230.pdf.

Pursuant to the Freedom of Information Act (FOIA), please provide a complete set of DRLs corresponding to PAG
values of 100 & 500 mrem/yr, including DRLs for:

1. Radium-226, Radon-222 and their decay products including Po-218, Pb-214, Bi-214, Po-214, Pb-210, Bi-210 &
Po-210 in order to facilitate Sum of the Fractions calculations like those on page 65 of the 2017 PAG Manual --
Exhibit A in the “SOF-A_D" attachment;

2. Thorium 232, Radium-228 and their decay products including Ra-228, Ac-228, Th-228, Ra-224, Rn-220, Po-216,
Pb-212, Bi-212, Po-212, TI-208 in order to facilitate Sum of the Fractions calculations like those on page 65 of
the 2017 PAG Manual.

3. Non-Emergency DRLs for these radionuclides for use by water companies before and after FEMA declares and
emergency in order to facilitate Sum of the Fractions calculations like those on page 65 of the 2017 PAG Manual
and existing EPA Guidance manuals like those in Exhibits C & D of the "SOF-A_D" attachment.

Yours truly,

Dr. Carmine F. Vasile (gfx-ch@msn.com)
B.S.E.E., M.S. & Ph.D. Electrophysics
60 Herbert Circle

Patchogue, NY 11772

631-807-7839




Explanation of Spreadsheet and Chart Comparing
500 mrem/yr DRL Concentrations to MCL

There is an Excel Spreadsheet and Stacked Column Chart provided.

1. In general they are sorted by Radionuclide, in the order provided in the OW table for the
4 mrem/yr MCL concentrations with concentrations added for some of the gross alpha 15
pCi/l MCL, the 5 pCi/l Radium 226 and 228 MCL, and the some of the uranium isotopes
converted to the 30 microgram per liter total uranium MCL

2. If no PAG DRL was provided in 2007 and 2015/2016 draft PAGs. the radionuclide is not
included in the Chart (zero values will not work in a logaritlumic Excel chart)

3 Y-90 was deleted from the Chart since it was the only DRL to decrease from 2007 to
2015/2016 (negative values will not work in a logaritimic Excel chart)

4, Since 3 of the 5 radionuclides listed in both the 2007 and 2015/2016 PAGs had a 22%
increase in DRL concentrations (of the other two, one had a decrease and the other a 12%
increase), an increase of 22% was assumed for the other 2007 radionuclides in the Chart
to represent 2015/2016 concentrations (it is likely this is the result of reducing the water
ingestion rates from 2 liters to 1.643 liters per day)

Rationale for Comparison to MCL.:

The CERCLA policy most analogous to the drinking water PAG would be the “Regional
Removal Management Levels (RIMLs)” Usen Guide which discusses when short-term risks from
chemically contaminated drinking water wells are high enough to warrant providing alternative
(replacement) drinking watcr supplies.  Although exceeding an MCL does not trigger a removal
action, once the Agency has determined the need for a removal action under CERCLA, typically
MCLs should be attaired to the extent practicable during the removal action considering the
exigencies of the situation.

Following are explanations of the information in the spreadsheet and chart.

DRLs info Source:

: 2007 PAG DRLs are provided in Table 4.1 of August 2007 internal review draft of
Protective Action Guidance for Radiological Incidents. The DRLs without radioactive
decay listed in 2007 that were most similar to those provided during the 2015 review and
in the 2016 version of the PAGs

2015 PAG DRLs provided in spreadsheet attached to June 29, 2015 email from Samuel
Hernandez-Quinones to Michael Scozzafava and Sara DeCair.




MCLs info Source:

: MCLs from OW webpage for 4 mrem/yr MCL, and OSWER directive “Use of Uranium
Drinking Water Standards under 40 CFR 141 and 40 CFR 192 as Remediation Goals for
Groundwater at CERCLA sites” which includes a list of radionuclides covered by 15
pCi/l gross alpha MCL (list provided by OW).

Uranium MCLs are in terms of mass (micrograms per liter), not activity (picoCuries per
liter). The 30 micrograms per liter MCL for the uranium element was converted to an

activity for each isotope

Comparison of DRL to MCL
Shows by a factor of #, how much DRL is greater than MCL concentration. The values
in the bullets below are represented on the stacked colunrn chart by horizontal lines

What this means
= if value is 70, then 1 year of drinking 2 liters of water at DRL value will equal
amount of exposure of drinking water at the MCL level for a lifetime (70 years)
- if value is 840, then 1 month of drinking 2 liters of water at DRL value will equal
amount of exposure of drinking water at the MCL level for a lifetime (70 years)
- if value is 3,650 then 1 week of drinking 2 liters of water at DRL value will equal
amount of exposure of dminking water at the MCL level for a lifetime (70 years)
- if value is 25,550, then 1 day of drinking 2 liters of water at DRL value will equal
amount of exposure of drinking water at the MCL level for a lifetime (70 years)
— For example, drinking less than one day at the daily rate of 2 liters of Ca-
45 at the DRL concentration would result in an exposure that corresponds
to drinking liters of water per day for 70 years at the MCL level.
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From: DeCair, Sara

To: Hernandez-Quinones, Samuel

Cc: Ellis, Jerry

Subject: A few more nuclides to consider, and briefing scheduling
Date: Wednesday, January 08, 2014 3:57:25 PM

Attachments: MCL DRL with Bar Graph.xls

Happy New Year Sam, lerry,

I’'m finally following up on our water discussion recently!

You asked if other nuclides would be of interest, and I’'m attaching a highly sensitive, internal use
only chart that Lowell created back when we were reacting to accusations that our pre-proposal
water PAG would be really horrible. You’ll see a couple nuclides that have a slightly higher risk for a
DRL linked to 500 mrem. Use that however you like, but of course don’t share the chart
electronically if you can avoid it. Thanks for that!

We talked about potentially briefing our ODs on the thinking so far, so that the work doesn’t get too
far before we have a good feeling from leadership. Can | start that scheduling process with Ginny,
Mike Flynn’s scheduler, and use you as OW's points of contact in addition to your OD’s scheduler? If
you say that’s good, then I'll confirm with Lee and Jon and get the ball rolling for briefing time about
a month from now.

Thanks for letting me know what you think, and I'll review this draft report now,

Sara

Sara D. DeCair

http://www.epa.gov/radiation/rert/pags.html

202-343-9108

NOTE:

§ 141.66 Maximum contaminant levels for radionuclides @ https://www.law.cornell.edu/cfr/text/40/141.66
states:

(a) [Reserved]

(b) MCL for combined radium-226 and -228. The maximum contaminant level for combined radium-226
and radium-228 is 5 pCi/L. The combined radium-226 and radium-228 value is determined by the addition
of the results of the analysis for radium-226 and the analysis for radium-228.

(c) MCL for gross alpha particle activity (excluding radon and uranium). The maximum contaminant level
for gross alpha particle activity (including radium-226 but excluding radon and uranium) is 15 pCi/L.

(d) MCL for beta particle and photon radioactivity.

(1) The average annual concentration of beta particle and photon radioactivity from man-made
radionuclides in drinking water must not produce an annual dose equivalent to the total body or any internal
organ greater than 4 millirem/year (mrem/year).

(2) Except for the radionuclides listed in table A, the concentration of man-made radionuclides causing 4
mrem total body or organ dose equivalents must be calculated on the basis of 2 liter per day drinking
water intake using the 168 hour data list in “Maximum Permissible Body Burdens and Maximum
Permissible Concentrations of Radionuclides in Air and in Water for Occupational Exposure,” NBS
(National Bureau of Standards) Handbook 69 as amended August 1963, U.S. Department of Commerce.




1976 RADIONUCLIDE MCLs AND CORRESPONDING DOSE AND RISK

Decay MCL DRL MCL
Nuclide Half-life mode (pCilL) (pCilL) Risk
Co-60 5271y B- 700 53,900 8.04E-05
Sr-90/Y-90 2912y B- 8 6,650 2.28E-05
Cs-137/Ba-137m 30y B- 200 13,600 3.11E-04
Ir-192 74.02 d B-EC 100 135,000 3.76E-05
Po-210 138.38 d A 15 153 1.36E-03
Ra-226 1600 y A 5 659 9.83E-05
U-238 4.47E+09 y SFA 20 4,150 6.54E-05
Am-241 4322 y A 15 907 7.97E-05

MCL DRL with Bar Graph.xIs: 12/14/2016

Page 1 of 2
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PAG Manual EPA-400/R-17/001

Table 4-3. Default Derived Response Levels (DRLs)*' — Drinking Water Concentrations
Corresponding to Specified Doses (mrem) of Select® Radionuclides, Assuming One Year of
Exposure at Constant Levels”

DRLs for pregnant women, nursing DRLs for the general population —
women and children age 15 and 500 mrem dose

Isotope younger — 100 mrem dose

Sr-90/Y-90% 1,000 pCi/L 7,400 pCi/L

Cs-137 6,200 pCi/L 17,000 pCi/L

I-131 820 pCi/L 10,000 pCi/L

The DRLs provided in Table 4-3 were derived by calculating life stage-specific DRLs (as described
below) for eight different ages (fetus, breastfed infant, infant, 1, 5, 10, 15, and adults). For the most
sensitive life-stages, concentrations of individual radionuclides yielding a 100 mrem dose were calculated
for each age group, then the most protective/lowest radioactivity concentration was selected as the DRL
for the entire sensitive life-stage group, including pregnant and nursing women. The calculated values
differ across individual life-stages because each age group has a different dose conversion factor and
drinking water ingestion rates.

For example, the sensitive life-stage group DRL for I-131 was derived by calculating the concentration of
[-131 which yields a 100 mrem dose for each age group. In this case the resulting concentrations were:
fetus (2,500 pCi/L), breastfed infants (820 pCi/L), infants (2,100 pCi/L), 1 year (1,900 pCi/L), 5 years
(1,300 pCi/L), 10 years (2,000 pCi/L), and 15 years (2,400 pCi/L). Since the lowest calculated
concentration is that of the breastfed infant (820 pCi/L), this value is the DRL that will be applied to be
the most protective for the entire sensitive life-stage group.

Calculation of Default DRLs
DRLs may be calculated with the help of the following equations.

The dose (mrem or Sv) due to the ingestion of radionuclide i to age group a over time period 7' is
calculated as follows:

Diar = liar * DCFj,
Where:

Diir= Dose (in mrem or Sv) due to the ingestion of radionuclide 7 to age group a over time period 7.

' The DRLs in Table 1 indicate the concentration of each radionuclide which results in the corresponding radiation dose value if
such radionuclide was the radiation emitter in drinking water. Values provided in this table have been rounded to two significant
figures.

2 Table 1 does not present DRLs for all radionuclides that may oceur in drinking water following a contamination incident,
however DRLs can be calculated for any isotope of interest by using the provided reference documents and calculation
methodology.

 The calculated values provided in this table are intended to illustrate the methodology and conservative assumptions EPA
believes are adequate to provide a reasonable level of protection to sensitive populations. Dose conversion factors, calculation
methodologies as well as other comprehensive information regarding DRL development will be available and updated as needed
in the FRMAC Assessment Manual.

*Y-90 is a radioactive decay product of Sr-90 and will normally be found alongside Sr-90 in the case of a Sr-90 release:
therefore they are treated together. Solubility differences may cause less yttrium to be present, however it is a conservative
assumption to include both in DRLs. When calculating the combined DRL, note that the dose coefficients (see Table 4-5) are
additive.

Protective Action Guides and Planning Guidance for Radiological Incidents ! 063
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PAG Manual EPA-400/R-17/001

lizr=" The total intake of radionuclide / for age group a (in pCi or Bq) over time period 7.

DCF;,=The dose conversion factor (also referred to as dose coefficient) for the ingestion of
radionuclide / in drinking water and age group a (in mrem/pCi or Sv/pCi, or mrem/Bq or
Sv/Bq). See below for guidance on dose conversion factors (DCFs).

The quantity of radionuclide 7 ingested by age group a over a given time period, 7, is calculated as
follows.

Iile = Ci X Iﬂg‘-‘ xT

Where:
lizr = The total intake of radionuclide i for age group a (in pCi or Bq) over time period 7.
Ci=  The concentration of radionuclide i in drinking water (in pCi/L or Bg/L). A simplifying
assumption is made that the concentration of the radionuclide is constant over the time period
L

Ing, = The daily ingestion rate of water for age group a, in L/day. See below for guidance on daily
water ingestion rates.

T=  The time period that the population is drinking contaminated water (days). In this analysis,
the time period of interest for fetus exposure is 280 days, for all other age groups the
exposure timeframe is 365 days.

For each age group a and radionuclide i, substituting the applicable PAG for the dose Dj,r and then
solving for C; yields the applicable DRL.

For example, the DRL for iodine-131 for an adult is calculated as follows:
DRL =PAG/ (Ing, * T * DCF,,)
DRL = 500 mrem / (1.643 L/day * 365 days * 8.05 E-05 mrem/pCi)
=500/4.83 E-02
=10,352 pCi/L

Which is rounded to 10,000 pCi/L (two significant figures) in consideration of the
uncertainties involved.

Combining Default DRLs for Multiple Radionuclides

If multiple radionuclides are present in the water supply, the measured concentrations of each
radionuclide should be divided by the provided DRL values and summed. Each quotient represents a
fraction of the allowed concentration (the radionuclide-specific DRL) and the permissible dose (the
PAQG). If the sum of the fractions is less than 1, the total dose does not exceed the PAG value. Emergency
response personnel may need to calculate the sum of fractions on an ongoing basis, as the concentrations
of individual radionuclides may change over time.

Protective Action Guides and Planning Guidance for Radiological Incidents 64



PAG Manual EPA-400/R-17/001

The sum of the fractions is expressed as follows:
F=3 (C;/ DRL;)
Where:
F = sum of the fractions
C; = the concentration of radionuclide i in the water supply (pCi/L or Bq/L)

DRL; (100 or 500 mrem). = derived response level for the i" radionuclide (pCi/L or Bg/L)

For example, if Sr-90/Y-90 and Cs-137 are the only radionuclides present in the drinking water, and Sr-
90/Y-90 are present at 900 pCi/L and Cs-137 is present at 4,500 pCi/L, the combined dose exceeds the
PAG of 100 mrem for fetuses, infants, and children:

F=Y (C;/DRL)
= (900 pCi/L / 1,000 pCi/L) + (4,500 pCi/L / 6,200 pCi/L)
=0.90 +0.73
=1.63

1.63 > 1, so the PAG is exceeded.

The same concentrations do not exceed the PAG of 500 mrem for the general population:
F=7% (C;/ DRL;)
= (900 pCi/L / 7,400 pCi/L) + (4,500 pCi/L / 17,000 pCi/L)
=0.12+0.26
=0.38

0.38 < 1, so the PAG is not exceeded.

Water Ingestion Rates

Table 4-4 presents mean values for tap water consumption taken from the CD supplement to Federal
Guidance Report #13 (EPA 1999).” Other sources of estimated drinking water ingestion rates are
available (e.g., EPA’s Exposure Factors Handbook®), but the ingestion rates presented in Federal
Guidance Report #13 (EPA 1999) were specifically designed with corresponding age ranges to be used in
conjunction with other data from Federal Guidance Report #13 (EPA 1999). Values are provided for
males and females in various age groups. Since the ingestion rates for males are higher (and therefore
more conservative) than those for females, EPA elected to use the intake values for males to represent

“ EPA. Federal Guidance Report 13. Cancer Risk Coefficients for Environmental Exposure to Radionuclides: CD Supplement,
EPA-402-C-99-001, Rev. 1 (2002).

% EPA. Exposure Factors Handbook: 2011 Edition. EPA 600-R-09-052F (2011).
https://cfpub.epa.gov/neea/risk/recordisplay.cfm?deid=236252.
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State may determine compliance based on several factors including the quantity of water supplied by a
source, the duration of service of the source, and contaminant concentration.

II-B.2  Violation/Compliance Determination for Gross Beta and Photon Emitters

The Radionuclides Rule uses a “sum-of-the-fractions” method to determine whether a system is in
compliance with the MCL for beta particle and photon radioactivity (40 CFR 141.66(d)). This method is
used because each photon emitter targets a different organ of the body, which results in a different
magnitude of risk. The sum of the beta and photon emitters shall not exceed 4 millirems/year (40 CFR
141.66(d)(2)).

While the measure used in risk calculations is “millirems,” contaminants are analyzed in “pCi/L.”
Therefore, to determine compliance, each beta and photon emitter must be converted from pCi/L to
millirems using the conversion tables listed in “Maximum Permissible Body Burdens and Maximum
Permissible Concentrations of Radionuclides in Air or Water for Occupational Exposure™ [National
Bureau of Standards (NBS) Handbook 69 as amended August, 1963, U.S. Department of Commerce].
See Appendix I for the conversion tables.

The column titled “1976 limits based on critical organ at 4 mrem/yr” indicates what 4 mrem of exposure
would be for that contaminant expressed as pCi/L. For each emitter that is detected by the laboratory, the
system must divide the pCi/L found in the sample by the value in the conversion tables. This provides a
fraction of how much the particular beta or photon emitter is providing towards the maximum of

4 mrem/year for all of the beta photon emitters.

pCi/L found in sample

(from laboratory results) = fraction of the maximum 4 mrem/year

exposure limit

pCi/L equivalent of 4 mrem of exposure (from
conversion table)

Each fraction must then be converted to a dose equivalent of 4 mrem/year by multiplying the fraction by
4. The results for each emitter must be summed to determine compliance See Illustration 11-1.

I1-5



ILLUSTRATION II-1
Conversion of Beta Particle and Photon Emitters

A water system near a nuclear power facility collects a sample which the laboratory speciates by EPA method
902.0 (gamma spectrometry analysis). The laboratory also analyses for strontium-90 using EPA method 905.0.
The analysis indicates the following:

Cesium-134 (Cs-134): 5,023 pCi/L
Cesium-137 (Cs-137): 30 pCi/L
Strontium-90 (Sr-90): 4 pCi/L

Iodine-131 (I-131): 2 pCi/L
To determine compliance the following calculations are completed:
Emitter (X) ) (X/Y=A) (A*4)
Lab Analysis Conversion from Calculated Calculated
(pCi/L) table (pCi/4mrem) Fraction' Total mrem’

Cs-134 5,023 20,000 0.25115
I1-131 2 3 0.7
Cs-137 30 200 0.150
Sr-90 4 8 0.5

Sum-of-the-fractions 1.60115

To ensure accuracy, the results were rounded to the number of figures in the conversion table. See Appendix I.

*Since data reported to the State or EPA should be in a form containing the same number of significant digits as the MCL, the results were
rounded to one significant digit. The last significant digit was increased by one unit if the digit dropped was a 5, 6, 7, 8, or 9; and was not
altered if the preceding number was a 0, 1, 2, 3, or 4.

The system is in violation of the MCL because the “sum-of-the-fractions” is 7 mrem, which means that the sum of

the annual dose equivalent to the total body, or to any internal organ, exceeds 4 mrems/year.
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